Sequence-specific histone methylation is detectable on circulating nucleosomes in plasma.
alterations in DNA methylation and histone modifications have been implicated in carcinogenesis. Although tumor-specific alterations in DNA methylation can be detected in the serum and plasma of cancer patients, no data are available on the presence of histone modifications in circulating blood. We investigated whether histone methylation, as a model of histone modifications, is detectable in plasma. Because methylation at histone 3 lysine 9 (H3K9) has been demonstrated to be enriched at sites of repetitive ALU elements, we addressed the specificity of histone-methylation detection and hypothesized that if monomethylated H3K9 (H3K9me1) is detectable in plasma, the concentrations in mononucleosomes and oligonucleosomes would be different. We also analyzed a single-copy gene, CDKN2A. we enrolled 21 multiple myeloma patients in the study. We used ELISA and real-time PCR analysis to evaluate nucleosomes and cell-free DNA, respectively, as evidence of the presence of histones and associated DNA in circulating blood. H3K9me1 was analyzed by chromatin immunoprecipitation. ELISA and real-time PCR assays indicated the presence of free nucleosomes and DNA in plasma, and the results were quantitatively correlated (P < 0.001). The detection of histone methylation on free nucleosomes was sequence dependent. Fragments representing mono- and oligonucleosomes differed with respect to H3K9me1 concentrations (P = 0.004), in accordance with our hypothesis. In addition, the detection rate and concentrations of H3K9me1 were significantly higher on the fragment covering both mononucleosomes and oligonucleosomes than on the CDKN2A promoter (P < 0.001). if validated in further studies, our findings may be a basis for investigations of cancer-specific alterations in histone modifications in the circulation.